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POJIb MHKPOCIIOPH£HH B HAPYHIEHHH TOPMOHAJIbHOrO 
EAJIAHCA 3APA5KEHHBIX HACEKOMblX 

© K. B. Cejie3HeB 

Hanima a c pa6oT Oninepa h CaHdopHa (Fisher, Sanborn, 1962, 1964), Hanbojiee pac- 
npocTpaHeHHon hbjihctch TOHKa 3peHHH corjiacHO kotopom HapymeHMe ropMOHajibHoro 6a- 
jiaHca y 6ojibHbix HaceKOMbix Bbi3biBaeTcn BbmejieHHeM aHanoroB K)BeHMJibHoro ropMOHa 
CaMMMM MMKpOCnOpMJMHMM. B flaHHOM CTaTbe paCCMaTpMBaiOTCH HeCKOJIbKO B03pa>KeHMH, 
CBMaeTeJIbCTByiOmMX npOTHB 3T0H TOHKH 3peHMH. 


OECTQKAEHHE B03M02KH0CTH BbmEJIEHHfl K)r MMKPOCIIOPHAHflMH 

B npe^biAymHX pa6oTax (Cejie3HeB, 1997; Cejie3HeB, flonrax, 1998) mu no- 
nblTaJTHCb 06'bHCHHTb CXOACTBO naTOJIOrHHeCKMX M3MeHeHHH, B03HHKaK)mMX npn 
3apa>KeHMH HaceKOMbix MHKpocnopHAHHMH, ApyrMMM napa3HTaMH h npw B03£eH- 
ctbmh He6jiaronpMHTHbix ycnoBM m OKpyxaiomeM cpe^bi. CorjiacHO npe/uioxeH- 
hom THnoTe3e napa3HTapHoro cipecca, npn MHKpocnopH,aH03e peajiH3yeTCH cne- 
^yioman nocjie,aoBaTejibHOCTb co6biTHH. PIcTomeHne SHepreTHHecKHX 3anacoB 
HaceKOMoro-xo3HHHa m zipyrne ^ecTpyKTMBHbie nocne^cTBUH >KH3He,aeHTejibHO- 
CTH MMKpOCnopM/IMM IIpMBO^HT K CHHXeHHK) 6HOCHHTeTHHeCKOH H penapaiJHOH- 
HOH aKTMBHOCTM 3apa>KeHHbIX KJieTOK, CJie^CTBMeM Hero CTaHOBHTCH AeCTpyKTHB- 
Hbie H3MeHeHHH. 3apa>KeHHbie MHKpOCnopHAHHMH KJieTKM OKa3bIBaK)TCH B co- 
CTOHHMH (J)M3M0J10rMHeCK0r0 CTpeCCa, HTO npHBOflHT K OTBeTy ropMOHaJlbHOH 

cucTeMbi, THnHHHOMy Run Bcex dpeccoB (PaymeHOax, 1990). CooTBeTCTBeHHO 
npeKpamaiOTcn ceKpeunn b reMOJiHM(|)y HenpoceKpeTopHbiMH KJieTKaMM M 03 ra 
npoTopaKOTponHoro ropMOHa h, KaK cjieACTBHe, cHHTe 3 m ceKpeuwn b reMOjiHM- 
4 )y 3 KOT 30 Ha. CHH>KaeTCH THTp ropMOHa JIHHbKH, H 3 - 3 a Hero B 03 HMKaK)T CJIOXHO- 
ctm b ocymecTBJieHHH JiHHeK 3 apaxeHHbiMH HaceKOMbiMH. CHHxaeTcn aKTHB- 
HocTb 3 CTepa 3 KDBeHHjibHoro ropMOHa, hto, b cbok) onepe^b, npwBOOTT k yBejiH- 
HeHHK) THTpa KDBeHMJlbHOrO TOpMOHa. Flo 3 TOH npHHHHe 3 aTpy/J,HHeTCH 
npoxo^aeHHe MeTaMop(J)03a. 

O^HaKO, HaHHHan c pa 6 oT OHiuepa h C 3 H 6 opHa (Fisher, Sanborn, 1962, 1964), 
b jimepaType HanSojiee pacnpocTpaHeHHOH HBjineTCH TOHKa 3 peHHH, corjiacHO ko- 
TopoH HapymeHMe ropMOHajibHoro SajiaHca y SojibHbix HaceKOMbix Bbi 3 biBaeTcn 
BbmejieHHeM aHanoroB KDBeHHjibHoro ropMOHa caMHMH MHKpocnopHAHHMH 
(Fisher, Sanborn, 1962, 1964; Hccm, 1968, 1984, 1986; Kucera, Weiser, 1975; MeT- 
cnany, 1976, 1980; Streett, Bradfield, 1978; MeTcnany, XHHecaap, 1984; Mccm, 
OHauKHH, 1984, h up.). Mbi npe/yiaraeM paccMOTpeTb pm B 03 paxeHHH npoTHB 
3 TOH TOHKH 3 peHH 5 L flo HameMy MHeHHK), MHKpOCnOpHAHH He MOryT CHHTe 3 HpO- 
BaTb h ceKpeTHpoBaTb aHanoroB KDBeHHjibHoro ropMOHa b TKaHH xo 3 HHHa no He- 
CKOJIbKHM npHHHHaM. 
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1. HapymeHne ropMOHajibHoro 6ajiaHca moxho o6t>hchhtb 
/ipyrnMH npHHHHaMH, a He Bbi^ejieHneM MHKpocnopnjiHflMH K)Be- 
HHJibHoro ropMOHa. 

Kax Mbi yxce nncajin paHee (Cejie3HeB, 1997; Cejie3HeB, flojirnx, 1998), 3apaxce- 
HHe MHKpOCnOpH^HHMH JJOJDKHO npHBOJIHTb HaCeK0MbIX-X03fleB B COCTOHHHe 
CTpecca. CTpecc-OTBeT BKJiiOHaeT b ce6a ojjHOTHnHbin otbct ropMOHanbHOH cncTe- 
Mbi, xapaKTepHbiii jura jjchctbhh caMbix pa3HOo6pa3Hbix He6jiaronpHHTHbix (J)aKTO- 
poB (PaymeH6ax, 1990). Pe3yjibTaTOM CTpecc-OTBeTa ropMOHajibHon CHCTeMbi hb- 
jihkdtch HapymeHHH b pa3BHTHH HaceKOMbix, TaKHe KaK 3ajtepxcKa b pa3BHTHH, no- 
HBJieHHe AOnOJIHHTejIbHbIX JIHHHHOHHbIX JIHHeK, CJIOXCHOCTH B npOXO^eHHH 
MeTaMop4)03a, o6pa30BaHHe ypojyiHBbix oco6en h t.ju Bee 3th naTOjionraecKHe 
H3MeHeHHH B pa3BHTHH nOJIHOCTbK) COBnajjaiOT C OnHCbIBaeMbIMH npH pa3JIHH- 
Hbix MHKpocnopHOT03ax (Finlayson, Walters, 1957; Fisher, Sanborn, 1964; KoBa- 
jieBa, Hcch, 1973; Hcch, 1986, h jip.). CjieaoBaTejibHO, CTpecc-OTBeT Ha 3apaxce- 

HHe MHKpOCnOpHJJHflMH MOXCCT nOJIHOCTbK) o6'bflCHHTb B03HHKH0BCHHe naTOJIOrH- 
necKHX H3MeHeHHH b pa3BHTHH 6e3 npHBjTeneHHH jjpyrnx, jjonojiHHTejibHbix 
npejjnojioxceHHH. 

2. JXo chx nop HHKOMy He yjjajiocb noKa3aTb h a ji h h h e aHajioroB 
KDBeHHjibHoro ropMOHa b ca mh x napa3HTax. 

Ctphtt h EpojjcJmjm (Streett, Bradfield, 1978), pa6oTaBmHe c MHKpocnopnjjHfl- 
mh Vairimorpha necatrix h Pleistophora schubergi, noKa3ajm K)BeHHJiH3HpyioinyK) ax- 
THBHOCTb 3KCTpaKTa, UOJiyHQHHOTO H3 HX cnop, COOTBCTCTByiOlIiyK) aKTHBHOCTH 
2.5* 10* 5 Mr KDBeHHjibHoro ropMOHa. CjieayeT, ojiHaKo, nojmepKHyrb, hto onpejtejie- 

HHe aKTHBHOCTH B 3T0M HCCJiejJOBaHHH npOBOJtHJIOCb JIHlHb KOCBCHHblM MeTOJJOM, 
c noMOinbK) 6HOjiorHnecKoro aHajiH3a c Hcnojib30BaHHeM b KanecTBe tcct-chctcm 
jinqHHOK Manduca sexta (Fain, Riddiford, 1975). O HajiHHHH h o KOHueHTpaunn 
K)BeHHjibHoro ropMOHa npn Hcnojib30BaHHH mctojihk noaobHoro THna cyzmT no 
naTOJiorHH KyKOJiOK hjih 6a6oneK, nojiyneHHbix nocjie o6pa6oTKH TecrapyeMOH 
npo6bi. 

OjJHaKO K)BeHHJIH3HpyK)lHee JjeHCTBHe 3KCTpaKTa H3 MHKpOCnOpHJJHH B 3T0M 
onbiTe jierKo o6i>5iCH5ieTC5i TeM, hto ncnojib3yeMbiH nccjiejjoBaTejraMH MaTepnaji 
npHBo^HT noaonbiTHbix HaceKOMbix b coctoahhc CTpecca. Ilo jjaHHbiM JleBHHCOHa 
h IJjiOTKHHa (Levinson, Zlotkin, 1972), nojiyneHHbiM Ha KymnKe Tenebrio molitor , 
34)(J)eKT ^encTBHH KDBeHHjibHoro ropMOHa Ha noKpoBbi MoxceT 6biTb BocnpoH3Be- 
jteH HH'beKUHeH caMbix pa3Hoo6pa3Hbix aeHaTypnpyiomHx BemecTB. Pa3jtpaxcaio- 
ihhmh aremaMH MoryT HBHTbca BemecTBa, Hcnojib3yeMbie jura nojiyneHHH okc- 
TpaKTa, oGjiomkh caMHX cnop nocjie roMoreHH3HpOBaHHH, h caMoe rjiaBHoe — 
npHMecH H3 4)paKirHH OHHmeHHbix cnop. Flo HameMy onbiTy Mbi 3HaeM, hto nojiy- 
HHTb cnopbi 6e3 npHMecen npaKTHHecKH hcbo3moxcho, KpoMe hx BbmejieHHH Heno- 
cpe^CTBeHHo H3 xchbhx TKaHeH (Seleznev e. a., 1995). OjmaKo jura nojiyneHHH 
GojibuiHx o6i>eMOB MaTepnajia odbiHHo cnopbi BbijjejraiOT H3 TKaHeH HaKonjieHHbix 
MepTBbix HaceKOMbix, hto He rapaHTHpyeT nojiyneHHH hhctoto MaTepnajia. Ho 
HMeHHo TaK h nocTynajm Onrnep h C3h6oph (Fisher, Sanborn, 1964). KpoMe toto, 
KaK noKa3aHo paHee (Rauschenbach e. a., 1987), caMa npouejjypa Hm>eKijHH hbjih- 
eTCH jura HaceKOMoro CTpeccnpyiomHM (JiaKTopoM. 

BMecTe c TeM npejjnpHHHTafl OninepoM h CohGophom (Fisher, Sanborn, 1964) 
nonbiTKa Han™ lOBeHHjibHbin ropMOH b cnopax MHKpocnopnjjHH Nosema H3 
Tribolium npHMbiM cnocoboM (mctojjom ra30B0H xpoMaTorpa^nn) He yBeHnajiacb 
ycnexoM. flpyrne nonbiTKH onpejjejiHTb HajiHnne KDBeHHjibHoro ropMOHa b cnopax 
MHKpocnopnaHH HaM Hen3BecTHbi. 

3. YBejinneHne tHT pa KDBeHHjibHoro ropMOHa jih6o He H3MeHH- 
eT MeTabojinnecKyio a kt h b h o ct b xcnpoBoro Tejia, jih6o H3MeH«eT 
ee HeGjiaronpnHTHbiM jjjih MHKpocnopn/iHH o6pa30M. 
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O B03M02KH0CTH BblUCJieHHfl MHKpOCnopHUHHMH lOBeHHJibHoro TOpMOHa CBH£e- 
TejibCTByeT h B03pacTaHne b 3apaxceHHbix raaHHX MeTabojinnecKOH aKTHBHOcra 
non aewcTBHeM axoro ropMOHa (Hcch, OHauKHH, 1984). OjmaKO 3TOMy nojioxce- 
hhio nporaBopenaT pa6oTbi nocjieaHHx uecHrajieraH, b KOTopbix pacKpbua npnpo- 
aa TaKOM HHTeHCH(J)HKaUHH. 

KaK M3BecTHO, yBejiHHeHwe impa K)BeHHjibHoro ropMOHa npHBOUHT k ycnjie- 
HHK) CHHTe3a BHTeJIJIOreHHHOB KJieTKaMH XCHpOBOrO Tejia CaMOK B3pOCJIbIX HaceKO- 

Mbix (Englemann, 1972, 1979; Hill, 1972; Dean e. a., 1985; Keeley, 1985). Bo BpeMH 
BHTejuioreHe3a BHOBb CHHTe3HpOBaHHbie 6cjikh ocBoboxmaiOTCfl H3 nojincoM b 
npocBeT 3H^onjia3MaTHMecKoro peraKyjiyMa (Englemann, Barajas, 1975) h 3aTeM 
TpaHcnoprapyiOTCfl b Be3HKyjiax k noBepxHOCTH mieTOK xnpoBoro Tejia ujih ceKpe- 
Uhh (Della-Cioppa, Englemann, 1980). CHHTe3 BHTejuioreHHHa MOxceT uocraraTb 
60 % o6mero 6ejiKOBoro CHHTe3a y caMOK (Chen e. a., 1979). Becb 3tot npouecc 
Tpe6yeT orpoMHbix 3aTpaT 3Heprnn h k TOMy xce HHKaK He moxcct 6biTb ncnojib30- 
BaH MHKpOCnopHaHHMH. 

Bojiee Toro, b o 63 ope, nocBHmeHHOM 4 )H 3 HOJiorHH xcnpoBoro Tejia, Khjih 
(Keeley, 1985) TaK onpeuejineT ropMOHajibHyio peryjinuHio pa 6 oTbi xcnpoBoro Tejia. 
itCupoBoe Tejio OTBenaeT Ha 2 3 HuoKpHHHbie peryjinuHH. Corpora allata 0 Ka 3 biBai 0 T 
BJiHHHHe Ha awxaHHe xcnpoBoro Tejia, CBH3aHHoe c CHHTe30M 6 ejiKOB, HeoGxoun- 
MblX UJIH pa3BHTHH HHHHHKOB. YCHJieHHe o 6 merO MeTa60JIH3Ma OCymeCTBJIHeTCH 
HHHUHHpoBaHHeM lOBeHHJibHbiM ropMOHOM 3HueproHHHecKoro (t. e. 3a6HpaiOme- 
ro 3Hepraio) GnocHHTeraHecKoro npouecca. Corpora cardiaca ycnjiHBaiOT ubixaHHe 
xcnpoBoro Tena, bjihhh Ha ran ncnojib3yeMoro cy 6 cipaTa h cnoco 6 HOCTb mhtoxoh- 
JX PHH K TpaHCnopTy 3JieKTpOHOB, H OnpeaeJIHIOT, TaKMM 06pa30M, 3K3eprOHHHe- 
CKyio (t. e. aaiomyio 3Heprnio) cnoco 6 HOCTb mieTOK xrapoBoro Tejia. Ecjih Khjih 
npaB b CBoeM o 6 o 6 meHHH, to, yBejiHHHBan thtp K)BeHHJibHoro ropMOHa, mhkpo- 
cnopnaHH 6 yayT ycnjiHBaTb 3HueproHHnecKHH bnocHHTeTHHecKHH npouecc xcnpo- 
Boro Tejia, yMeHbinan KOJinnecTBO uocTynHon caMHM napa3HTaM OHepran. HeoGxo- 
UHMO, OUHaKO, OTMeTHTb, HTO 3TO paCCyXCUeHHe OTHOCHTCH TOJIbKO K B3pOCJIbIM 
caMKaM. Hto xce KacaeTcn jihhhhok h caMuoB HaceKOMbix, to, no CBHueTejibCTBy 
Khjih (Keeley, 1985), y jihhhhok kjictkh xcnpoBoro Tejia He nyBCTBHTejibHbi k iOBe- 
HHJibHOMy ropMOHy. HeT uaHHbix w o cymecTBeHHOM H3MeHeHHH MeTa6ojiH3Ma b 
Kjieraax xcnpoBoro Tejia caMuoB non uencTBHeM ropMOHa. TaKHM o6pa30M, Te3HC 
06 HHTeHCH(J)HKauHH o 6 mero MeTa6ojiH3Ma non aencTBHeM lOBeHHJibHoro ropMOHa 
He KacaeTCH caMuoB h jihhhhok. 

4. npoHBJieHHe MHKpocnopHflH03a y GojibHbix jihhhhok 6 ojib- 
me HanoMHHaeT aencTBHe He lOBeHHJibHoro ropMOHa, a ropMOHa 
JIHHbKH. 

CjioxcHOCTb 3aBepmeHHH MeTaMop<J)03a jiHHHHKaMH nocjieuHero B03pacTa — 
ranHHHoe cjieucTBne H36brroHHoro THTpa lOBeHHJibHoro ropMOHa. 3tot 3<J)<J)eKT 
onncaH npn MHKpocnopnuH03ax HaceKOMbix. OzmaKO 3auepxcKa jihhck h yjuiHHe- 
HHe MexcjiHHOHHoro nepnoua y jihhhhok 6ojibine HanoMHHaiOT 3(J)(J)eKT, Bbi3biBae- 
MblH HH3KHM THTpOM TOpMOHa JIHHbKH. FHnOTe3a CTpeCCOpHOH npHpOUbl B03UCH- 
CTBHfl MHKp0Cn0pHUH030B 06 l>HCHHeT 3TOT 3(J)(J)eKT, a THnOTe3a, COHiaCHO KOTOpOH 
MHKpOCnOpHUHH CHHTe3HpyiOT aHaJIOrH lOBeHHJibHoro ropMOHa, — HeT. 

5. napa3HTbI, OTHOCHIUHeCH K pa3JIHHHbIM CHCTeMaTHHeCKHM 
rpynnaM, bjihhiot Ha ropMOHajibHbin 6 ajiaHC xo3 Hhh a o^HOinnHo. 

B pa6oTe 1962 r. Onmep h C3h6oph (Fisher, Sanborn, 1962) nnrnyT, hto pe- 
3yjibTaTbi hx 3KcnepHMeHTOB CBHaeTejibCTByiOT o cymecTBOBaHHH paHee HeH3BecT- 
hhx (JiopM napa3HTapHoro bo3uchctbhh — npoayKUHH napa3HTOM b h3jihujhhx ko- 
jiHHecTBax BemecTBa, ecTecTBeHHoro ujih xo3HHHa h ncnojib3yeMoro nocjieuHHM 
jxj m KOHTpojiH pocTa h aH(i)(i)epeHUHauHH. Abtopm noanepKHBaioT, hto hx paboTa 
HBJineTCH nepBbiM 3KcnepHMeHTajibHbiM noaxoaoM k npobjieMe, Kacaiomencn npo- 
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ZiyKUHH napa3HTaMH BemecTB, HjjeHTHHHbix no aKTHBHocTH ropMOHaM xo3neB, n 
pacniMpneT Hamn npejiCTaBJieHHfl o MexaHH3Max B3anM0^encTBHH b noziobHbix na- 
pa3HTO-xo3HHHHbix accouHauHnx. 

O^Haico b jimepaType HMeeTcn mhoxcctbo jiaHHbix, Kacaiomwxcfl B03£eHCTBHH 
napa3HTOB, npejiCTaBJifliomHX zipyrne CHCTeMaTHnecKHe rpynnbi (Coccidia, 
Infusoria, Nematoda, Insecta, Bnpycbi) (Fisher, Sanborn, 1964; BypoB, 1983). Bo 
Bcex 3 thx cjiynanx bbuin BbiHBJieHbi HapymeHHH b paboTe ropMOHajibHOH cncTeMbi 
HaceKOMbix, ho npn 3 tom He 6bui noKa3aH CHHTe3 topmohob cbmumh napa3HTaMH. 
Co BpeMeHH padoTbi Onmepa h CsHbopHa (Fisher, Sanborn, 1964) nponuio 6ojiee 
30 JieT, oziHaKo ziaHHbie, CBHjieTeJibCTByiOLUHe o CHHTe3e topmohob xo3HHHa napa- 
3HTaMH zipyrnx CHCTeMaTHHecKHX rpynn, TaK n He noHBHJiHCb. rHnoTe3a o bo3mox- 
hocth CHHTe3a napa3HTaMH aHajioroB lOBeHHJibHoro ropMOHa coxpaHHJiacb Jinnib b 
MHK pOCnopHZIHOJIOrHH. 

Ilo HameMy npezmojioxeHHio, MHKpocnopnzuni npnHunnnajibHO He OTJiHHa- 
k)tch ot napa3HTOB zipyrwx CHCTeMaTHHecKHX rpynn no ocobeHHocTHM MexaHH3- 
mob, onpeziejiHK)mnx nx B3anMOOTHOineHHH c xo3neBaMH, n He npoziyunpyiOT aHa- 
jiotob KDBeHHJibHoro ropMOHa. 

BbICOKHH THTp KDBeHHJlbHOTO TOpMOHa B nOCJie^HHX JIHHHHOH- 
Hbix B03pacTax 6jiaronpnHTCTByeTpa3BHTHK) MHKpocnopn£H03a. 

YBejiHHeHne THTpa lOBeHHJibHoro ropMOHa n CHHxeHne THTpa ropMOHa jiHHbKH 
OKa3biBaK)TCH BecbMa BbiroziHbiMH juih MHKpocnopuziHH, ocobeHHO npn 3apaxe- 
hhh jihhhhok nocjiezmero B03pacTa, Korjia ohm MoryT HaKanjiHBaTb Hanbojiee 3Ha- 
HHTejibHbie KOJiHHecTBa cnop. Tax, b paboTe HopzuiHa (Nordin, 1981) obpaboTKa 
3apa>xeHHbix ryceHHu cobkh Heliothis virescens iobchohjiom — MeTanpeHOM c Kop- 
mom yxe b TeneHne 2 mien ziajia yBejinneHne Maccbi ryceHHu n npoziyKUHH cnop 
MHKpocnopHziHH Vairimorphci necatrix. TaKOH xe pe3yjibTaT bbm nojiyneH h EjkJdh- 
moboh (1985). npn BBezteHHH ajibT03apa c kopmom ryceHHuaM Kanycraon cobkm 
Barathra brassicae , 3apaxeHHbiM b 4-m B03pacTe MHKpocnopHjiHflMH Vairimorpha 
heterosporum , Habjnoziajiocb jiocTOBepHoe yBejinneHHe KOJinnecTBa cnop b pacneTe 
Ha 1 ryceHHuy 3a cneT yBejiHHeHHH Maccbi xo3HHHa no cpaBHeHHio c KOHTpojieM. 
KpoMe Toro, jiHHbKa caMa no cebe HBJineTCH npoueccoM, TpebyiomHM bojibmnx 3a- 
TpaT 3Heprnn, BCJieziCTBHe Hero hmchho b otot nepnozi rnbHeT 3HaHHTejibHan nacTb 
3apaxeHHbix HaceKOMbix. no 3toh npHHHHe CHHxeHHe THTpa ropMOHa JiHHbKH h 
3aziepxKa jihhck TaKxe 0Ka3bmai0TCH BbiroziHbiMH juih MHKpocnopmuiH. C zipyroH 
CTopoHbi, nocjie JiHHbKH Ha HMaro caMOK HaceKOMbix HHHUHHpyeTCH npouecc chh- 
Te3a BHTeJuioreHHHOB, hto OKa3biBaeTcn HebJiaronpHHTHbiM juih napa3HTOB, koto- 
pbiM npnxoziHTCH BCTynaTb b KOHKypeHUHio 3a OHepreTHnecKHe pecypcbi c hhhhh- 
KaMH (cm. Bbime). nO-BHJIHMOMy, HMCHHO no 3TOH npHHHHe MHKpOCnopHJIH03bI 
Hanbojiee npKO BbipaxeHbi y HaceKOMbix Ha CTazmn jihhhhkh, ocobeHHO y ocoben 
nocjiezmero jihhhhohhoto B03pacTa. 

TeM He MeHee 3 to obcTOHTejibCTBo He CBHjieTejibCTByeT o BbmejieHHH mhkpo- 
cnopnziHHMH aHajioroB lOBeHHJibHoro ropMOHa. Bo-nepBbix, KaK yKa3biBajiocb, Bee 
3(|)(|)eKTbi, HMeiomne Mecra npn 3apaxeHHH 3 thmh npocTemuHMH moxho o&bflc- 
HHTb jipyrHMH npHHHHaMH. KpoMe Toro, TaKoe ob^HCHeHne npezmojiarajio bbi, hto 
MHK pOCnopH£HH npeHMymeCTBCHHO HBJIHIOTCH napa3HTaMH JIHHHHOK. OjIHaKO H3- 
BeCTHO, HTO MHKpOCnopHflHH npO^OJIXaiOT CBOe pa3BHTHe H B OCObflX, CyMeBLUHX 
npoiiTH MeTaMop(|)03 (Thomson, 1958; Canning, 1962; Splittstoesser, McEwen, 
1968; Mcch, 1968, 1984; Milner, 1973a, 1973b; KoBajieBa, Hcch, 1973; Mcch, TKan, 
1975; Andreadis, 1980; Mercer, Wigley, 1987; E^hmchko, 1989). 

ObcyxjieHHe pe3yjibTaTOB 3KcnepHMeHTOB Onmepa h Csh- 
bopHa. 

Pe3yjibTaTbi, nojiyneHHbie OnmepoM h C3HbopHOM (Fisher, Sanborn, 1964) hb- 
jihiotch cymecTBeHHbiM apryMeHTOM npOTHB rnnoTe3bi napa3HTapHoro CTpecca 
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CxeMa SKcnepHMeHTa Omiiepa h CoHbopHa (Fisher, Sanborn, 1964). 

1 — KOHTpoJibHbie HHMt^bi c He yua^eHHbiM corpora allata jihhhiot Ha hhm(J) cjieayiomero B03pacia h 3aTeM Ha HMaro; 

2 — HHM(j)bi c yaajieHHbiM corpora allata (ajuiaTeKTOMHpoBaHHbie) jihhjhot Ha hhm^j c npH3HaKaMH HMaro (aayjrroH- 
aoB); 3 — ajuiaTeKTOMHpoBaHHbie hhm^m c HMnjiaHTHpoBaHHbiM 3aopoBbiM xchpobmm TejtoM jihhhiot Ha aayJiTOHaoB; 
4 — ajuiaTeKTOMHpoBaHHbie HHM(J)bI C HMnJiaHTHpOBaHHbIM 3apaXCeHHbIM MHKpOCnopHJIHHMH XCHpOBbIM TeJIOM J1HHJ1- 
IOT Ha hhm(J) cjieayiomero B03pacTa. OBaji — HHM(J)a, KBaapaT — HMaro, nepHbie KpyxKH — corpora allata, narayrojib- 

hhk — ypojuiHBaa HHM^a c npH3HaKaMH HMaro. 

Scheme of the experiment of Fisher and Sanborn (1964). 

npn 3apaxeHMM HaceKOMbix MHKpocnopH/nwMH, npe/uioxeHHon HaMH paHee (Ce- 
jie3HeB, 1997; Cejie3HeB, flojirnx, 1998). flencTBHTejibHO, npeOTOJioxeHne o crpec- 
cnpyiomeM B03/teHCTBHM MMKpocnopM^M03a Ha 3apaxeHHbix HaceKOMbix Tpe6yeT 
o6bHCHeHHH Toro, KaKHM 06pa30M HMnJiaHTaUHH 3apaxeHHOH MHKpOCnOpH^HHMH 
TKaHH TapaxaHaM c yztajieHHbiMH corpora allata 0Ka3biBajia K>BeHHJiH3Hpyiomee 
jxe HCTBne, BQjib onepHpoBaHHbie HaceKOMbie He MorjiH CHHTe3npoBaTb lOBeHHjib- 
HbiH ropMOH. Flo ^aHHbiM Onuiepa h CoH6opHa (Fisher, Sanborn, 1964), npn aji- 
jiaTOKTOMHpoBaHHH hhm(|) TapaxaHOB nepe3 onpe^ejieHHbm nepno/t bmccto hhmc|) 
cjie/tyiomero B03pacTa noHBJiHjmcb oco6h c npn3HaKaMH B3pocjibix HaceKOMbix 
(a/tyjITOH^bl) H yZUIHHHJICfl epOK MX pa3BHTHH (CM. pHCyHOK). IIpH HMnjiaHTaiJHH B 
nojiocTb Tejia onepHpoBaHHbix hhmc|) xnpoBoro Tejia xyKa Tribolium , 3apaxeHHoro 
Nosema , cpoK pa3BHTHH coKpamajica h HHM(|)bi jihhhjih b hhmcJ) cjie^yiomero B03- 
pacTa. B £ pyroM OKcnepHMeHTe ynacTOK 3apaxeHHoro xnpoBoro Tejia noMemajica 
b TpybKy, OT/tejieHHyio ot nojioc™ Tejia HHM(J)bi TapaKaHa (})HjibTpoM (Millipore, 
OTaMeTp nop 0.45 mkm), h 3(|)(|)eKT 6biJi TeM xe caMbiM. Ha ocHOBaHHH 3Toro 4>aK- 
Ta aBTopbi c^ejiajin BbiBo# o tom, hto MHKpocnopH,ztHH Moryr CHHTe3npoBaTb aHa- 
Jior K)BeHH^bHoro ropMOHa. 

no HaineMy mhchhio, K)BeHHJiH3Hpyiomee ztencTBHe HMroiaHTauHH ynacTKa 3a- 
paxeHHOH MHKpOCnOpHAHHMH TKaHH oGbHCHHeTCH pe3KHM yMeHbllieHHeM aKTHB- 
hocth 3CTepa3 K)BeHHjibHoro ropMOHa, b pe3y^bTaTe Hero coxpaHHeTcn HanaJibHbiH 
thtp K)BeHHjibHoro ropMOHa. O^HaKO 3 to npe^nojioxeHHe TpebyeT obbHCHeHHH 
TOTO, KaKHM o6pa30M OCymeCTB^eTCH CHHXeHHe aKTHBHOCTH 3CTepa3 lOBeHHUb- 
hoto ropMOHa. Be^b K)BeHHjiH3HpyioinHH 3(|)(|)eKT HMeeT HMnjiaHTanHH TOJibKO 3a- 
paxeHHoro xnpoBoro Tejia, xnpoBoe Tejio H3 3/topoBbix HaceKOMbix He 0Ka3biBaeT 
TaKoro ztencTBHH. 

Mbi nojiaraeM, hto otot 4>aKT MoxeT CBH^eTejibCTBOBaTb o cymecTBOBaHHH 
CTpeccopHoro (fiaKTopa, BbipabaTbiBaeMoro 3apaxeHHbiMH KJieTKaMH xhpobo- 
ro Tejia jihhhhok Tribolium h HHrnbnpyiomero aKTHBHOCTb 3CTepa3 lOBeHHjib- 
Horo ropMOHa. Pe3Koe CHnxeHne aKTHBHOCTH lOT— 3CTepa3 ^ojixho 6biJio 
npHBO^HTb k coxpaHeHHio HanajibHoro THTpa lOBeHHJibHoro ropMOHa b reMO- 
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jMM(|)e, £ 0 CTaT 0 HH 0 BbicoKoro y jihhhhok npe^nocjiejiHero B 03 pacTa (BypoB, 
1983). no 3tom npHHHHe HHM(J)bi jiHHHJiH He b a^yjiTOHjioB, a b hhm^) cjieayio- 
mero B 03 pacTa. 

Otjihhhc 3Toro npeanojiaraeMoro CTpecc-cjiaKTopa ot jx pyrnx, yxce onHcaHHbix 
4)aKTopoB (Jones e. a., 1981; Rauschenbach e. a., 1987), coctoht b tom, hto, 
Bo-nepBbix, oh Bbipa6aTbiBaeTCH He KjieTKaMH M03ra, a KjieTKaMH xoipoBoro Tejia, 
H, BO-BTOpbIX, OH HBJIHCTCH He aKTHBaTOpOM, a HHTHGHTOpOM aKTHBHOCTH 3CTepa3 
lOBeHHjibHoro ropMOHa. 


3AKJIK3HEHHE 

TaKHM o6pa30M, b HacTonmee BpeMH HeT bcckhx ocHOBaHHH nojiaraTb, hto 
MHKpOCnOpH^HH MOTyT CaMH CHHTe3HpOBaTb H CCKpeTHpOBaTb B TKBHH X03HHHB 
aHajior lOBeHHjibHoro ropMOHa. K)BeHH;iH3Hpyiomee aencTBue 3apaxceHHH mhkpo- 
cnopHaHHMH h npeacTaBHTejiHMH apyrux TaxcoHOB jierKo oG^hchhctch CTpecc-pe- 
aKUHen HaceKOMbix-xcmeB b otbct Ha aecTpyKTHBHbie nocjieacTBHH >KH3Heaefl- 
TejibHOCTH napa3HTOB. Bee nonbiTKH 3KcnepHMeHTajibHO o6Hapyxam> aHajiora 
lOBeHHjibHoro ropMOHa napa3HTapHoro npoHcxoxmeHHH aocTOBepHbix pe3yjibTaTOB 
He npHHecjm. 
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ROLE OF MICROSPORIDIANS IN DISTURBANCE OF HORMONAL BALANCE IN 

INFECTED INSECTS 
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SUMMARY 

Since investigations of Fisher and Sanborn (1964), the most popular point of view on 
pathological alterations in the development of insects is the statement that microsporidians can 
produce and secrete the insect juvenile hormone in infected tissues. We suppose that the 
juvenilizing effect of microsporidian infection may be a consequence of stress induced by 
the protozoan invasion. To our opinion, microsporidians can not be a source of juvenile 
hormone in parasitized insects because of several reasons. 

1. The juvenilizing effect of infection may be explained by other reason, that is the stress 
effect of invasion. 

2. Untill now nobody can find juvenile hormone in microsporidians. 

3. An increase of juvenile hormone titre either alters non-metabolic activity of fat body or 
alters it in a way that is not favorable for microsporidia. 

4. Some effects of the microsporidian infection more resemble an action of ecdysone, but 
not juvenile hormone. Hypothesis of parasitic stress can explain this, while hypothesis of 
production JH by microsporidians can not. 

5. An effect of invasion by parasites of other systematic groups onto the hormone balance is 
of the same type. But nobody thinks that other parasites can produce juvenile hormone. 

Nevertheless it is clear that a high titre of the juvenile hormone is favorable for the 
microsporidian infection in larvae, especially the last instars. The most descriptions of 
microsporidian infections are related with this age of insects. 

Juvenilizing effect of Nosema implantant in the work of Fisher and Sanborn (1964) may be 
easily explained by decreasing of JH-esterase activity. But in this case the decrease of 
JH-esterase activity after the implantation of infected tissue in a healthy insect should be 
explained. We suppose that this fact witness the existence of stress-factor produced by damaged 
cells of fat body that can enter the healthy cells of fat body and inhibit the activity of 
JH-esterases. 
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